Subcellular translocation of glucose transporters: role in insulin action and its perturbation in altered metabolic states.
In this article we have described the hypothesis that insulin stimulates glucose transport through glucose transporter translocation from an intracellular pool to the plasma membrane. In addition, we have shown that changes in the numbers and subcellular distributions of glucose transporters correlate with alterations in insulin-stimulated glucose transport activity in several experimental models of insulin resistance and hyperresponsiveness. However, in experiments with counterregulatory hormones and with hyperresponsive states induced by nutritional repletion following deprivation, changes in insulin responsiveness cannot be fully explained by such alterations in the numbers and/or subcellular distribution of glucose transporters. Thus, evidence has been presented for changes in glucose transporter intrinsic activity that both inhibit and augment insulin-stimulated glucose transport rates. Finally, we have discussed data suggesting that the translocation process is applicable to human tissue and that significant changes in adipose cell glucose transport activity have been correlated with total glucose disposal in various metabolic states in humans. Determining the physiologic factors involved in modulating these events at the cellular level is an important area for further investigation.